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Description 

The present invention relates to a photolithog- 
raphic resist having a novel anti-reflective coating, 
and to processes for producing such a photolithog- 
raphic resist and integrated circuit elements using 
such a resist, as well as to a novel composition 
useful in the production of such a photolithographic 
resist. 

The miniaturizing of systems utilizing complex 
integrated circuits has required that Increasingly 
complex circuitry be imprinted on chips of decreas- 
ing size. This reduction in size, or increase in 
volumetric capacity, has reached the point where 
the techniques available to the industry have been 
stretched to the limit of their* capabilities. As it is. 
the yield of the most advanced integrated circuit 
chips produced by standard techniques is extreme- 
ly low, of the order of 1%. due to attempts to put 
more and more capacity into a smaller and smaller 
volume. At the level of capacity which is being 
demanded by the industry today, the cunrent 
photolithographic processes cannot produce a 
complete, workable structure more than about 1% 
of the time. 

The problem is due to a large extent to the 
limitations of the photographic process used. At the 
microscopic level which is required, the layers of 
chip materia], silicon, for example, are not perfectly 
smooth and flat. Moreover, the uneven topography 
is of a magnitude approximating that of the 
wavelength of the light which is used to fomn the 
images in the photoresistive material which is ap* 
plied to the layers of the chip. The light which is 
used' to image the photoresistive material is re- 
flected from the substrate of the chip material, that 
is, the silicon wafer. This reflection, coupled with 
the uneven topography, causes an uneven distribu- 
tion of light in the imageable material and results in 
a large number of artifacts being produced in the 
developed image. These artifacts cause a large 
number of rejects in any semi-conductor structure 
built by current techniques. 

it is apparent that if artifacts can be eliminated 
or reduced the yield of integrated circuit chips can 
be increased, resulting in great efficiency and re- 
ducing the cost of producing such materials. 

Recently there have been a number of at- 
tempts to reduce tiie artifacts caused by reflected 
light. U.S. Patent No. 4.102,683 discusses one 
such attempt. Other discussions appear in the IEEE 
Transactions on Electron Devices . Edition 28. No. 
11 of Novemtilr 1981. pages 1405 to 1410, entitled 
"Line Width Control and Projection Lithography Us- 
ing a Multi-Layer Resist Process" by OToole. et al. 
and in "Reduction of the Standing Wave Effect in 
Positive Photo-Resist." Brewer, et al. in Journal of 
Applied Photographic Engineering. Vol. 7, No. 6, 



Dec. 1981, pages 184 to 186, and "Control of One- 
Micron Lines in Integrated Circuits," Carison. et al.. 
Kodak. '80 Interface , October 1980. pages 109 to 
113. 

5 We have now discovered an improved 
photolithographic process for integrated circuits, an 
improved anti-reflective material for use therein and 
an integrated circuit chip utilizing such material. 
The present process uses an anti-reflective coating 

70 that eliminates deleterious effects due to intemal 
reflections from wafer surfaces and photoresist sur- 
faces. The material offers bener adhesion, greater 
light absorption, is a thinner, more uniform coating, 
and has a more controlled development and re- 

75 quires fewer process steps than those previously 
known. Also, it is compatible with and images with 
the photoresist, in the integrated circuit manufactur- 
ing process. The coating leaves less residue on the 
integrated circuit wafers after development. 

20 The present invention thus consists in a 
photolithographic resist comprising a substrate, a 
photoresist and a light-absorbing imageable anti- 
reflective coating between said substrate and said 
photoresist as defined in claim 1 . 

25 The invention further consists in a process for 
preparing the at)ove photolithographic resist, in 
which the anti-reflective mating is deposited and 
fixed to ttie substrate by depositing on the sut>- 
strate a continuous layer of a solution of said 

30 polyimide resin and/or polyimide resin precursor 
and baking the product to remove said solvent and 
fix the resin to the substrate, wherein said solvent 
is a low surface energy solvent. 

The invention still further consists in a process 

35 for making an integrated circuit element by pho- 
tolithography in which a pattem is imaged in the 
photoresist and anti-reflective coating of the at>ove 
defined resist, the anti-reflective coating imaging 
with the photoresist, developing and removing the 

40 developed image from the photoresist and anti- 
reflective coating, the imaged anti-reflective coating 
developing with and being removed with the 
photoresist, and etching a pattern defined by the 
imaged anti-reflective coating and photoresist into 

45 the substrate to produce said integrated circuit 
element 

The invention is further illustrated with refer- 
ence to the accompanying drawings, in which: 
Rgure 1 shows a process flow for producing an 
50 integrated circuit element using an imageable 
anti-reflective coating: and 
Figure 2 shows modified process steps using a 
dry etch. 

The present invention uses a particular poly- 
55 mer. which is such as to allow the use of common 
organic solvents having low surface tinterfacial) en- 
ergy, which can produce a firmly bonded, thin and 
consistent coating on a wafer surface. Suitable 
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polymers and copolymers are polyamic acids, and 
equivalents, which are more soluble in solvents 
having low surface energy, such as alcohols, ar- 
omatic hydrocarbons, ketones and ester solvents. 
The polyamic acid polymers and copolymers may 
be polymers of toluene diamine (xylyl diamine and 
other aryl diamines), aliphatic diamines and al- 
iphatic or aromatic dianhydrides with aliphatic or 
aromatic side groups, and the like. These materials 
provide more effective control over the rate of 
development of the anti-reflective layer, for exam- 
ple, because with these polymers the rate Is less 
sensitive to variations in the bake temperature at 
which the coat is fixed to the wafer. The polymers, 
composed of these diamines, dianhydrides and 
equivalent materials, also coat the surfaces used in 
integrated circuit manufacture more uniformly with 
fewer defects and have better adhesion to these 
surfaces. The residue remaining after development 
from these polyimldes or polyamic acids is not a 
problem since the residue is readily removed. 

h has previously been attempted to produce 
anti-reflective coatings which had incorporated 
polymers of 4.4'-oxydianiline and benzophenone 
tetracart)oxylic acid dianhydride and pyromeliitic 
dianhydride, but these materials have not been 
effective at producing a satisfactory anti-reflective 
coating. The standard solvents for these polyimide 
precursors have large surface energies and do not 
penetrate into small depressions so that many 
areas of an integrated circuit chip are left uncoated 
due to the topographical variations of the substrate. 
The traditional solvents necessary for these pre- 
viously attempted materials have been highly polar 
solvents, such as N-methyl pyrrolidinone. dimethyl 
formamide. and dimethyl sulphoxide. These sol- 
vents, which were required for dissolving the above 
polyamic acids, have very high surface energies, 
so that small depressions or troughs, common in 
the surface of integrated circuit chips, are not coat- 
ed. By eliminating or greatly reducing the propor- 
tion of these highly polar solvents, having such 
high surface energy, and exploiting a system solu- 
ble in tower surface energy solvents such as al- 
cohols, aromatic hydrocarbons, ketones or ester 
solvents, the surface energy of the solution is re- 
duced, allowing the entire wafer surface to be coat- 
ed and planarized. A further development in the 
present anti-reflective layer is the optional incor- 
poration of water soluble components in the layer. 
These components may be, for example, polyvinyl 
pyrrolidinones, and equivalent polymers. The water 
soluble components reduce the variations in the 
rate of removal of the anti-reflective layer which are 
introduced by variations in the baking conditions. 
e.g. temperature. 

The present resist may also incorporate im- 
proved dye compounds into the reflective layer. In 



particular the use of the dye curcumin (colour 
index number 75300) or equivalent derivatives, and 
combinations thereof, in the anti-reflective coating 
improves the absorption performance of the coat- 

5 ing. These, and related dyes, absorb strongly in 
the region of the spectrum (436, 405 um), where 
the overlying photoresist is normally exposed and 
can be removed with the alkaline photoresist devel- 
oper commonly used, e.g. because of the dye's 

10 hydroxyl groups. The combination allows rapid 
consistent imaging. The dye*s excellent solubility in 
the coating solvents and the dye's strong absorp- 
tion allow very thin coatings to be used. Coatings 
which had been attempted, using other dyes, have 

75 not had large extinction coefficients, that is, they do 
not absorb as much light per dye molecule or they 
are not sufficientiy soluble in the organic solvents 
used for coating, a common problem witii many 
dyes. Due to the dye's limited solubility, not 

20 enough could be coated to absorb essentially all 
the reflected light and its effects, such as standing 
waves, were still present in the photoresist. More- 
over, prior dye-vehicle combinations were not ef- 
fective to produce an imageable layer, as is the 

25 Applicants*. Prior attempts at producing imageable 
layers resulted in products which were ineffective 
due to defects in the coating produced, such as 
pinholes. The prior coatings were unreliable at im- 
aging, had inconsistent and unreliable process 

30 characteristics, such, as having nanrow temperature 
bake latitude, and in leaving undesirable residue 
after processing. Attempts to accommodate these 
defects by use of thicker coatings were not effec- 
tive. Applicants' coating is effective at imaging and 

35 does not require a thick coating or leave undesira- 
ble residue behind. 

Applicants' anti-reflective coating can be made 
further effective by the optional additions of bixin 
(annatto extract) or other equivalent derivatives 

40 such as norbixin to the anti-reflective layer. Like 
curcumin derivatives, these dyes absorb strongly in 
the region of the spectrum at which the photoresist 
is exposed. These dyes are also readily removed 
by resist developer, and the cartx)xylic acid group 

45 and other features of these dyes decreases the 
variations in the rate of removal of the anti-reflec- 
tive layer due to changes in the baking tempera- 
ture. 

Applicants* anti-reflective coating may also be 
50 produced In a dry etchable form which also allows 
patterned images to be formed in the manufactur- 
ing process. In this form, the vehicle that is used is 
rapidly removed by dry processing, that is plasma, 
ion or electron beams. When the photoresist is 
55 imaged, that image is easily and rapidly transferred 
into the anti-reflective layer by submitting tiie sys- 
tem to a short dry etch. In previous attempts to 
produce anti-reflective layers,, attempts were made 
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to use a middle layer (a third layer of a material 
that is not readily removed by a plasma) in order to 
produce a dry etch Imaging. A system using two 
layers was also attempted, in which the photoresist 
was etched and entirely or mostly removed. In this 
second method the underlying planarizing layer 
does not etch fast enough to prevent the simulta- 
neous etching of the photoresist. 

Applicants' dry etchable anti-reflective coating 
is a relatively thick polymeric layer that planarizes 
the surface of the wafer and absorbs light that 
passes through the photoresist. No intermediate 
etch resistant layer Is required, because the light- 
absorbing planarizing layer is very rapidly removed 
by dry processes without significant loss of the 
patterned photoresist layer. 

For dry etching, the fast etching anti-reflective 
layer may use the dyes described above. The dyes 
may be any soluble dye or combination of dyes 
that has a suitable absorption and is easily re- 
moved by a dry process. For example, coumarins 
and derivatives thereof and equivalent halogenated 
dyes may be used and are also effective to form 
an imageable anti-reflective layer. The dry etch 
imageable anti-reflective coating adds a significant 
advance in geometry control without adding extra 
processing steps that lower yield and increase 
cost. The invention is compatible with photoresist 
materials and equipment. 

Typically the dyes used by applicants are 
those that absorb in the wave length region of the 
imaging source. The dyes may be included in the 
antt-reflective coating at a level of from between 
about 1% to 20%. The film-forming vehicle, the 
polymer, may be present at a level of between 
about 3% to 20%. The optional addition of water 
soluble materials may be in concentrations of from 
between about 0.1% to 10%. The appropriate wet- 
ting agents, adhesion promoters, preservatives, 
plasticizers, and similar additives may be incor- 
porated at the appropriate levels, if desired, and 
solvent incorporated to balance the composition to 
100%. 

The invention may be used in processes incor- 
porating known techniques of coating substrates, 
such as spinning which can produce film thickness 
from about 500 angstroms to 40.000 angstroms, 
although, as seen in the Examples, the "thin" lay- 
ers produced in the invention are up to 5000 ang- 
stroms. The films may be baked at temperatures 
compatible with existing integrated circuit pro- 
cesses, for example, from about 70 'C to 200 'C. 
The baked film may be coated and baked with a 
photoresist as is known in the art. The photoresist 
thickness may be whatever is required by the 
process. These layers are then exposed with light 
of the known required wavelengths. The films may 
be developed at the same time with photoresist 



developer for a time, for example, from atxDut 5 
seconds to 5 minutes, or the photoresist may be 
developed and the underlying film may be re- 
moved with a short plasma etch cycle, for example, 

5 in an oxygen plasma or other standard plasma 
process tor a period of from about 5 seconds to 5 
minutes. The remaining integrated circuit element 
process may be conducted as prescribed by the 
known art. The films may be removed by standard 

70 photoresist cleanup processes. 

The invention is further illustrated by the follow- 
ing examples which are included for purposes of 
illustration from the thousands of actual experi- 
ments which have been conducted. The imaged 

75 wafers produced have been routinely examined 
under an electron microscope. The examinations 
revealed that the standing wave effect produced by 
reflected light has been eliminated. 

20 EXAMPLE 1 

Using the following anti-reflective coating for- 
mulation: 

4.4% polyamic acid (oxyaniline and pyromeh 
25 litic dianhydride), 

3.56% curcumin, 
0.45% bixin and 

0.45% Sudan orange G in 2:1 of cyclohex- 
anone: N-methyl-2-pyrrolidone (to balance) 

30 a 3 inch (7.6 cm) aluminium-silicon wafer was 
coated with the anti-reflective coating, using a stan- 
dard spin coating method, to an average thickness 
of 2000 angstroms. The coated wafer was baked at 
148'C for 30 minutes to cure the coating. The 

35 coated wafer was allowed to cool and was coated 
with a photoresist (Shipley AZ1370) by spin coat- 
ing. The photoresist was cured by baking at 90*C 
for 30 minutes. The prepared wafer was imaged, 
using a test resolution pattern and a Cobilt contact 

40 printer. The imaged wafer was immersion devel- 
oped using Shipley's MF312 developer for 10 sec* 
onds. The imaged photoresist and the anti-reflec- 
tive layer were removed by the developer and 
produced a sharp, clear image. The developed. 

45 imaged wafer was etched Into the aluminium to 
produce a sharp pattern of an integrated circuit 
layer and the remaining photoresist and anti-reflec- 
tive coating were removed. 



Using the following anti-reflective coating for- 
mulation: 

5% polyamic acid (1 .6-diaminohexane and be- 
55 nzophenone tetracarboxylic acid dianhydride), 
3.56% curcumin. 
0.45% bixin and 

0.45% Sudan orange G in 2:1 of cyclohex- 



50 EXAMPLE 2 
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anone: N-methyl-2-pyrrolidone (to balance) 
a 3 incF(7.6 cm) silicon wafer was coated with the 
anti-reflective coating, using a standard spin coat- 
ing method, to an average thickness of 1800 ang- 
stroms. The coated wafer was baked at 148* C for 
30 minutes to cure the coating. The coated wafer 
was allowed to cool and was coated with a 
photoresist (Shipley A21370) by spin coating. The 
photoresist was cured by baking at 90 for 30 
minutes. The prepared wafer was imaged, using a 
test resolution pattern and a Cobilt contact printer. 
The imaged wafer was immersion developed using 
Shipley's MF312 developer for 30 seconds. The 
imaged photoresist and the anti-reflective layer 
were removed by the developer and produced a 
sharp, clear image. 

EXAMPLE 3 

Using the following anti-reflective coating for- 
mulation: 

6.7% polyamic acid (oxyaniline and pyromel- 
lltic dianhydride), 

5.3% curcumin and 

1% polyvinyl pyrrolidone In 2:1 of cyclohex- 
anone: N-methyl-2-pyrroIidone (to balance) 
a 3 inch (7.6 cm) aluminium-silicon wafer was 
coated with the anti-reflective coating, using a stan- 
dard spin coating method, to an average thickness 
of 5000 angstroms. The coated wafer was baked at 
148 'C for 30 minutes to cure the coating. The 
coated wafer was allowed to cool and was coated 
with a photoresist (Shipley AZ1370) by spin coat- 
ing. The photoresist was cured by baking at 90*C 
for 30 minutes. The prepared wafer was imaged, 
using a test resolution pattern and a Cobilt contact 
printer. The Imaged wafer was immersion devel- 
oped using Shipley's MF312 developer for 13 sec- 
onds. The imaged photoresist and the anti-reflec- 
tive layer were removed by the developer and 
produced a sharp, clear image. The developed, 
imaged wafer was etched into the aluminium to 
produce a sharp pattem of an integrated circuit 
layer and the remaining photoresist and anti-reflec- 
tive coating were removed. 

EXAMPLE 4 

Using the following anti-reflective coating for- 
mulation: 

5% polyamic acid (2,4-diaminotoluene and be- 
nzophenone tetracarboxylic acid dianhydride), 
3.56% curcumin. 
0.45% bixin and 

0.45% Sudan orange G in 2:1 of cyclohex- 
anone: N-methyl-2-pyrrolidone (to balance) 

a 3 inch (7.6 cm) aluminium-silicon wafer was 
coated with the anti-reflective coating, using a stan- 



dard spin coating method, to an average thickness 
of 2000 angstroms. The coated wafer was baked at 
160*C for 30 minutes to cure the coating. The 
coated wafer was allowed to cool and was coated 

5 with a photoresist (Shipley AZ1370) by spin coat- 
ing. The photoresist was cured by baking at 90*C 
for 30 minutes. The prepared wafer was imaged, 
using a test resolution pattern and a Cobilt contact 
printer. The imaged wafer was immersion devel- 

10 oped using Shipley's MF312 developer for 13 sec- 
onds. The imaged photoresist and the anti-reflec- 
tive layer were removed by the developer and 
produced a sharp, clear image. The developed, 
imaged wafer was etched into the aluminium to 

T5 produce a sharp pattem of an integrated circuit 
layer and the remaining photoresist and anti-reflec- 
tive coating were removed. 

EXAMPLE 5 

20 

Using the following anti-reflective coating for- 
mulation: 

5% polyamic acid (2,4-diaminotoluene and be- 
nzopheneone tetracarboxylic acid dianhydride) 

25 0.45% bixin and 

0.45% Sudan orange G in 2:1 of cyclohex- 
anone: N-methyl-2-pyrrolidone (to balance) 
a 3 inch" (7.6 cm) silicon wafer was coated with the 
anti-reflective coating, using a standard spin coat- 

30 ing method, to an average thickness of 2000 ang- 
stroms. The coated wafer was baked at 165* C for 
30 minutes to cure the coating. The coated wafer 
was allowed to cool and was coated with a 
photoresist (Shipley AZ1370) by spin coating. The 

35 photoresist was cured by baking at 90* 0 for 30 
minutes. The prepared wafer was imaged, using a 
test resolution pattern and a Cobilt contact printer. 
The imaged wafer was immersion developed using 
Shipley's MF312 developer for 20 seconds. The 

40 Imaged photoresist and the anti-reflective layer 
were removed by the developer and produced a 
sharp, clear image. 

Claims 

45 

1. A photolithographic resist comprising a sub- 
strate, a photoresist and a light-absorbing im- 
ageable anti-reflective coating between said 
substrate and said photoresist, characterized in 

50 that said anti-reflective coating is a thin, essen- 
tially continuous layer of a polyimide resin 
and/or polyimide resin precursor containing a 
dye. which is soluble in at least one of an 
alcohol, an aromatic hydrocariwn, a ketone or 

55 an ester, or a mixture of any two or more 
thereof, the anti-reflective coating being im- 
ageable by light of the same wavelength as the 
photoresist is imageable and being develop- 
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able and removable with the photoresist. 

2. A resist according to Claim 1 , wherein the anti- 
reflective coating Is wet etchabte. 

3. A resist according to Claim 1 , wherein the anti- 
reflective coating is dry etchable. 

4. A resist according to any one of the preceding 
Claims, wherein the anti-reflective coating con- 
tains at least one dye selected from curcumin 
and its derivatives, bixin and its derivatives, 
coumarin derivatives and equivalent organic 
halogenated, hydroxylated and carboxylated 
dyes and combinations thereof. 

5. A process for preparing a photolithographic 
resist as claimed in any one of the preceding 
Claims, in which the anti-reflective coating is 
deposited and fixed to the substrate by depos- 
iting on the substrate a continuous layer of a 
solution of said polylmide resin and/or 
polyimlde resin precursor and baking the prod- 
uct to remove said solvent and fix the resin to 
the substrate, wherein said solvent is a low 
surface energy solvent. 

6. A process according to Claim 5, In which said 
solvent is an alcohol, an aromatic hydrocarbon, 
a ketone or an ester or a mixture of any two or 
more thereof. 

7. A process according to Claim 5 or Claim 6, 
wherein the photoresist and anti-reflective layer * 
are simultaneously imaged. 

8. A process according to any one of Claims 5 to 
7, wherein the photoresist and anti-reflective 
layer are developed simultaneously. 

9. A process for making an integrated circuit ele- 
merit by photolithography in which a pattern Is 
imaged in the photoresist and anti-reflective 
coating of a resist as claimed in any one of 
Claims 1 to 4. the anti-refiective coating imag- 
ing with the photoresist, developing and re- 
moving the developed image from the 
photoresist and anti-reflective coating, the im- 
aged anti-reflective coating developing with 
and being removed with the photoresist, and 
etching a pattern defined by the imaged anti- 
reflective coating and photoresist into the sut>- 
strate to produce said integrated circuit ele- 
ment. 

PatentansprUche 

1. Photolithographischer Resist, der ein Substrat, 



einen Photoresist und zwischen dem Substrat 
und dem Photoresist eine iichtabsorbierende, 
mit einem Abbild versehbare Antireflexionsbe- 
schichtung umfafit, dadurch gekennzeichnet. 

5 dafi die Antireflexionsbeschichtung eine dOnne. 

im wesentlichen kontinuierliche Schicht aus ei- 
nem einen Farbstoff enthaltenden Polyimidharz 
und/oder einem PolyimidharzvorlSufer ist, 
. das/der mindestens in einem Alkohol, einem 

70 aromatischen Kohlenwasserstoff, einem Keton. 
einem Ester oder einer Mischung von zwei 
Oder mehreren derselben I5siich ist, wobei die 
Antireflexionsbeschichtung durch Llcht mit der 
gleichen Wellenlange wie der Photoresist mit 

75 einem Abbild versehbar und mit dem Photore- 
sist entwickelbar und entfernbar ist. 

2. Resist nach Anspruch 1 , bei dem die Antirefle- 
xionsbeschichtung nafi Stzbar ist. 

20 

3. Resist nach Anspruch 1 , bei dem die Antirefle- 
xionsbeschichtung trocken Stzbar ist. 

4. Resist nach einem der vorhergehenden An- 
25 spruche, bei dem die Antireflexionst>eschich- 

tung mindestens einen farbstoff ausgewShIt 
aus Curcumin und seinen Derivaten. Bixin und 
selnen Derivaten, Cumarinderlvaten und Squl- 
valenten organischen halogen ierten. hydrox- 
30 ylierten und carboxylierten Farbstoff en sowie 

Kombinationen derselt)en enthSlt. 

5. Verfahren zur Herstellung eines photolithogra- 
phischen Resists gemaB einem der vorherge- 

35 henden Anspruche, bei dem die Antireflexions- 

beschichtung auf das Substrat aufgebracht und 
darauf fixiert wird. indem auf das Substrat eine 
kontinuierliche Schicht einer Losung des Poiyi- 
midharzes und/oder des Polyimidharzvorlau- 

40 fers aufgebracht und das Produkt gebacken 
wird, um das L5sungsmittel zu entfemen und 
das Harz an dem Substrat zu fixieren. wobei 
das. Losungsmittel ein Losungsmittel mit nied- 
riger OberflSchenenergie ist. 

45 

6. Verfahren nach Anspruch 5, bei dem das L5- 
sungsmittel ein Alkohol, ein aromatischer Koh- 
lenwasserstoff, ein Keton, ein Ester oder eine 
Mischung von zwel oder mehreren derselben 

50 Ist. 

7. Verfahren nach Anspruch 5 oder Anspruch 6, 
bei dem der Photoresist und die Antireflexions- 
schicht gleichzeltig mit einem Abbild versehen 

55 werden. 

8. Verfahren nach einem der AnsprQche 5 bis 7, 
bei dem der Photoresist und die Antireflexlons- 
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schicht gleichzeitig entwickelt werden. 

9. Verfahren zur Herstellung eines integrierten 
Schaltelements durch Phololithographie, bei 
dem in den Photoresist und die Antireflexlons- 
beschichtung von einem Resist gemSfl einem 
der Anspruche 1 bis 4 ein Muster abgebildet 
wird. wobei die Antireflexionsbeschichtung zu- 
sanrimen mit dem Photoresist nnit dem Abbild 
versehen. das Abbild entwickelt und das ent- 
wickette Abbild von dem Photoresist und der 
Antireflexionsbeschichtung entfernt wird, wobei 
die mit einem Bild versehene Antireflexionsbe- 
schichtung zusammen mit dem Photoresist 
entwickelt und entfemt wird, und in das Sub- 
strat ein durch die mil einem Abbild versehene 
Antireflexionsschicht und den mit einem Abbild 
versehenen Photoresist definiertes Muster ge- 
atzt wird. um das integrierte Schaltelement 
herzustelien. 

Revendications 

1. Un resist photolithographique comprenant un 
substrat. un photoresist et un rev§tement anti- 
r^fl^chissant enregistrable h absorption de lu- 
mi§re entre ledit substrat et ledit photoresist. 
caract§ris6 en ce que ledit revetement antir^- 
flechissant est une couche fine, essentieile- 
ment continue, d'une r^sine polyimide et/ou 
d'un pr^curseur de r^sine polyimide contenant 
un colorant, soluble dans au moins un alcool, 
un hydrocarbure aromatique. une c^tone ou un 
ester, ou un melange de deux de ces substan- 
ces ou de plusieurs de celles-ci, le rev§tement 
antirefiechissant pouvant §tre enregistr^ par de 
la lumi^re de la meme longueur d'onde que 
celle permettant Tenregistrement du photore- 
sist et pouvant §tre d^veloppe et enleve avec 
le photoresist. 

2. Un resist selon la revendicat'on 1. dans lequel 
le revetement antiretiechissant peut §tre grave 
au mouilie. 

a Un resist selon la revendlcation 1. dans tequel 
le revetement antiretiechissant peut §tre grave 
k sec. 



5. Un precede pour preparer un resist photolitho- 
graphique selon Tune quelconque des revendi- 
cations precedentes, dans lequel le rev§tement 
antiretiechissant est depose et tixe sur le subs- 

5 trat par depot sur le substrat d'une couche 

continue d*une solution de ladite resine polyi- 
mide et/ou du precurseur de resine polyimide 
et par sechage au four du produit en vue 
d'enlever ledit solvant et de fixer la resine sur 

10 le substrat, et dans lequel- ledit solvant est un 
solvant ii faible energie superticielle. 

6. Un precede selon la revendlcation 5, dans 
lequel ledit solvant est un alcool, un hydrocar- 

75 bure aromatique, une cetone ou un ester ou 

bien un melange de deux de ces substances 
ou de plusieurs de celles-ci. 

7. Un precede selon la revendlcation 5 ou la 
20 revendication 6. dans lequel le photoresist et la 

couche antiretiechissante sont enregistres si- 
multanement. 

8. Un proced^ selon Tune quelconque des reven- 
25 dications 5^7, dans lequel le photoresist et la 

couche antiretiechissante sont developpes si- 
multanement. 

9. Un precede pour produire un element de cir- 
30 cuit integre par photolithographie dans lequel 

une configuration est enregistree dans le pho- 
toresist et le rev§tement antiretiechissant d'un 
resist selon Tune quelconque des revendica- 
tions 1 k 4, le revetement antiretiechissant 

35 etant enregistre avec le photoresist. Timage 
etant developpee et I'lmage developpee etant 
enievee du photoresist et du rev§tement anti- 
retiechissant, le revetement antiretiechissant 
enregistre etant developpe et enleve ensemble 

40 avec le photoresist, une configuration detinie 
par te revStement antiretiechissant et le photo- 
resist enregistres etant gravee dans le substrat 
pour produire ledit element de circuit integre. 

45 



4. Un resist selon Tune quelconque des revendi- so 
cations precedentes. dans lequel le revitement 
antiretiechissant contient au moins un colorant 
choisi parmi la curcumine et ses derives, la 
bixine et ses derives, les derives de la couma- 
rine ainsi que des colorants organiques equiva- 55 
tents halogenes, hydroxyies et cart>oxyies et 
des combinaisons de ceux-ci. 
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